Effects of sex and estrogen on tyrosine hydroxylase mRNA in cultured embryonic rat mesencephalon.
In order to elucidate cellular events responsible for sex differentiation of the nigro-striatal system, we studied the influence of estrogen on the expression of tyrosine hydroxylase (TH) in sex-specific dissociated cell cultures of embryonic day 14 rat mesencephalon. Cultures were raised in the absence or presence of 17 beta-estradiol (10(-12) M) and hybridized with a [35S]oligonucleotide specific to TH. Cultured cells and tissues were probed for estrogen receptor (ER) transcripts by hemi-nested PCR. More TH mRNA containing cells were present in control cultures from female than from male donors. Estrogen treatment resulted in an up-regulation of TH expression in male cells only and induced a reversal of the sex difference in TH mRNA levels present in early control cultures. ER message was detectable in hypothalamic and uterine tissues but not in mesencephalic tissue or cultured cells. Estrogen exposure failed to induce ER expression in cultured mesencephalic cells. It is concluded that there are sex differences in TH mRNA expression of developing midbrain dopaminergic neurons which are independent of the steroid environment. Estrogen can up-regulate TH mRNA in a sex-specific fashion by modulating signal transduction mechanisms other than the classical nuclear receptor pathway.